The climate change situation is alarming due to both industrial and domestic consumption patterns and a positive change in consumer preference for more energy-efficient household appliances is crucial to address this challenge. This study attempts to ascertain the determinants of technology-based household product adoption by consumers. The data collected has been analysed empirically to identify the significance of various factors while making a purchase decision. The study finds out the major factors towards adoption of technology-based household products by the consumers. This study of consumer behaviour has been carried out with medium-range investment products that are technology-based. The study will provide significant insight to various stakeholders associated with technology-based household products; these include manufacturers, marketing communities, environmental professionals and associated researchers. The output model will be useful for the government in formulating any forward-looking strategy towards reduction of household GHG emission for climate proactivity. The study findings are supported by adequate empirical evidence.
Introduction
The rise in population has led to higher consumption of energy and a subsequent increase in the individual and household green house gas (GHG) emission. Hence, every purchase decision taken by individuals has the potential to contribute to global climate change because some amount of GHG emission is associated with it (Shourmatoff, 2007) . The per-capita CO 2 emission of four largest CO 2 emitting countries, namely China, USA, EU and India are 7.4, 16.6, 7.3 and 1.7 kg per capita per year CO 2 , respectively (Trends in global CO 2 emissions: 2014 Report). A study by Parikh et al. (2009) finds that direct CO 2 emissions by Indian households account for nearly 7% of the country's total emission. The study also reports that CO 2 emission of the top 10% of India's urban population is 4,099 kg per capita per year while the bottom 10% of rural India emits only 150 kg of CO 2 per capita per year. In the domestic sector, the rich urban population of India is the principal consumer of energy as they use white goods. White goods are heavy consumer durables such as air conditioners, refrigerators, and stoves, which, earlier, used to be painted only in white enamel finish. Despite their availability in varied colours now, they are still referred to as white goods. These white goods are high technology-based and henceforth will be referred to as technology-based products (TBP) in this study.
New goods and services are accessible to the customers every day, and firms everywhere the world are competing with each other in order to grow their market share (Ansari and Riasi, 2016) . The present study aims to understand principal drivers that can help understand the factors influencing Indian consumers in buying environmental-friendly white goods. It is well-known that consumers pay premium to buy products that have superior features or performance. The underlying assumption is that consumers pay premium when they perceive private benefits from the products. For instance, herbal products promise private (good health) benefit. In the case of environmentally superior products, it is significant to ascertain whether consumers would pay premium especially if the product requires capital investment. Reinhardt (1998) , in his pioneering work, explains that consumers pay premium only if they perceive private benefits or a combination of private and public benefits. The paper, therefore, aims to understand whether Indian consumers are more attentive to the cost of the product or environmental factors associated with the product.
Consumers only pay the cost of the goods and services consumed, e.g., television, refrigerator, geysers and air conditioners among others. The uncertain cost associated with GHG emissions from the product or waste disposal of these goods remains unpaid. More importantly, consumer pays very little attention to waste and emissions associated with their everyday appliances. Although the theoretical answer to this question is pricing the GHG cost along with the product cost, precise implementation of the concept is associated with a number of challenges (KSG Working Paper Series No. RWP03-012, 2003) .
To give one example, air conditioner is one of the major energy consuming devices bought in almost every home in developed countries, with its presence growing rapidly in developing countries like India and China. By itself, air conditioning accounts for 15% of electricity demand in the USA. To optimise the power consumption, utilities are implementing smart meters that switch the air conditioners off for 15 minutes per hour during the peak load period and during summer (US Household Electricity Report, 2005) . A recent study states that there is scope to reduce further 15% to 30% of air conditioning energy consumption simply by preventing the sunlight from entering the homes during summer season by putting sunshades in doors and windows (http://www.sce.com). Also, trees can be planted on the southwest sides of the homes and air conditioning units can be put in shades, with window shades installed to reduce the energy consumption (Awnings in Residential Buildings, 2007) .
The above example demonstrates that both low-tech and high-tech solutions are available for individuals, which will contribute towards lower human emissions. However, there is a cost associated with the same, which may or may not be borne by the end-consumer. Hence, the goals of this research are to identify key factors that influence the adoption of technology-based product adoption among Indian consumers. A conceptual background of the research study, i.e., 'the determinants of technology-based product adoption' is presented in the following section to give further understanding on the objectives of the study. Next, the research methodology and results are presented. The paper concludes with a discussion of findings, implications and suggested future research scope.
Conceptual background
Individual contribution is very significant in the build-up of carbon in the atmosphere. Fewer studies are reported in the literature to understand the factors affecting the adoption of TBP. This section discusses the major findings obtained from the literature study.
A framework 'The central role of private investment decisions' by Amram and Kulatilaka (2009) states that human emissions are determined by two major drivers: one is consumer behaviour, which is illustrated by our day-to-day actions such as use of vehicles, setting of air conditioning temperature, switching off the unnecessary lights, and use of natural lighting when available, among other such actions. The second driver is the capital stock, i.e., cars or buildings that are purchased less frequently, but emit CO 2 for a much longer period.
Another model by Crosno and Cui (2014) reports that lack of relative advantage, perceived technical complexity and functional risks have a negative impact on the purchasing decision of the consumers. On the other hand, supplier social responsibility, supplier support and environmental concern have a positive impact on the adoption of a technology-based household product.
'Energy efficiency,' 'basic materials,' 'technology,' 'material eco-efficiency,' 'consumer' and 'healthcare' are factors considered by the consumers while making purchase decisions for household products (Albino et al., 2012) . In recent years, knowledge about the environmental impacts and a product's green claims are being considered by the consumers while making purchase decisions. Consumer's personal values, beliefs, norms and habits also affect the purchasing decision of household products (Jansson and Marell, 2010 ). An individual's environmentalism, i.e., pro-environment behaviour is an important factor affecting the purchase of household appliances (Kilbourne and Pickett, 2008; Luchs et al., 2010) .
According to Lam (2006) , high estimation of money savings, i.e., private benefit is considered by the consumers while making purchase decision on household products. Few research studies show that perception of environmental threats, i.e., protecting public good is also being considered by the consumers while purchasing household products. Lane (1993) reports that while purchasing, consumers give importance to the performance of the product. Cost of product is one of the most important aspects for the consumers while making any purchase decision (Zou et al., 2003; Sweeney et al., 1999; Zeithaml, 1988) . Economy and energy-efficiency are very important factors for household purchase decisions (Lutzenhiser, 1994; Williams and Dair, 2007; Hauge et al., 2012) . Matzler and Hinterhuber (1998) reported the importance of product usability and conventional price for the consumers while buying household products. 'Environmental concern' of the product is important for the consumers while making any purchase decision (Do Paco et al., 2009; Schultz, 2001; Zimmer et al., 1994; Crosno and Cui, 2014) . Recycling and energy conservation is considered by the consumers for making household purchase decisions (Follows and Jobber, 2000; Lee, 2009) .
A review by Faiers et al. (2007) classifies the various factors affecting TBP adoption. These factors are -consumer choice, needs, social learning, buying process and product attributes (quality, cost and brand). Similarly, studies by Biel and Dahlstrand (2005) , Sener and Hazer (2008) and Wheale and Hinton (2007) identify different determinants that may influence consumer behaviour towards sustainable consumption. The identified determinants by these researchers are brand strength, culture, finance, habit, demographic characteristics, lack of information, lifestyle, personalities and ethical factors.
The identified variables were used in the present study for designing the questionnaire for the survey. Details of the research methodology have been explained in the following section of the manuscript.
Research methodology
To study the drivers of pro-environment behaviour of consumers for climate proactivity the study focuses on environment-friendly, TBP that require capital investment. The study is limited to urban India because the top 10% of urban population in India contributes the lion's share of GHGs from the domestic sector. Unit of analysis was taken to be 'consumers' for the purpose of this study. The consumers were chosen based on the criteria of age group, urban location, income group and education. The reasons for adoption or non-adoption of TBP were affiliation to social gatherings, colleges, universities, preference for shopping centres, and living in residential townships. The data was collected in person through questionnaire-based surveys during workshops and also online data collection. The data was entered into Microsoft Office Excel 2007. Further, the data was analysed with the analytical software SPSS Version 20. Exploratory factor analysis (EFA) was carried out to ascertain the factors affecting the buying of technology-based household products.
Literature survey discussed above helped enlist the variables for questionnaire preparation. A draft questionnaire was prepared based on the variables identified during the literature survey. Since majority of research articles used to identify the variables were from other countries a focus group study discussion was conducted with a panel of experts to verify the relevance of these variables in the context of the study. On the basis of the feedback received during the focus group study, the questionnaire was modified. Based on the modified questionnaire, a pilot study was carried out. After the pilot study, the questionnaire was finalised and the actual survey was conducted. The data was collected through one-to-one interaction, during workshops and through online survey using Google Docs survey questionnaire. The testing of the data was carried out through EFA using principle component analysis in SPSS Version 20. The convergent and divergent validities were checked for the EFA output. Factor Scoring was carried out to determine the order of influence for the identified factors. The result of the EFA and Factor Scoring was used to finalise the framework on 'Determinants of technology-based product adoption for climate proactivity'.
Scale used for the survey
A seven-point Likert scale was used in the pilot survey with 1 being strongly disagree and 7 being strongly agree. The scale has been elaborated in Table 1 . Named after its developer, Rensis Likert, this is a widely used rating scale that requires the respondents to indicate the degree of their agreement or disagreement with each of a series of statements about the stimulus objects (Jamersion and Benjamin, 2007) . Likert scale has several advantages. It is easy to construct and administer, and respondents easily understand how to use the scale, making it suitable for mail-based, telephonic, personal or electronic interviews. 
Data collection
Workshops were conducted and online survey was carried out to collect the sample data. 384 responses were received within four weeks of the survey, covering various parts of India. Out of the 384 respondents, 227 (59%) were male and 157 (41%) respondents were female. 288 (75%) respondents were from urban and 96 (25%) respondents were from rural area. 242 (63%) respondents were in the younger age group (18 to 25 years), 96 (25%) were in the medium age group (26 to 40 years) while 46 (12%) were more than 40 years of age. 282 (73%) respondents belonged to the higher income group (income > INR 12 lakh per annum) while 102 (27%) were in the income group less than INR 8 lakh per annum. 126 (33%) respondents had masters or higher degrees while 258 (67%) were graduates or possessed a lower educational degree. Data were collected from various states in India (Gujarat, Rajasthan, UP, MP, Delhi, Odisha, AP, Karnataka and Maharashtra). The data collected was processed in the SPSS software for further analysis.
Sampling adequacy
The Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) was found to be greater than 0.5, i.e., 0.708, which indicates that the sample was adequate for the given number of variables used for the factor analysis. Values between 0.5 and 0.7 are mediocre, values between 0.7 and 0.8 are good, values between 0.8 and 0.9 are great and values above 0.9 are superb (Hutcheson and Safroniou, 1999) . The KMO and Bartlett's test results are shown in Table 2 . 
Reliability test
Cronbach's alpha is a commonly employed index of reliability testing. Alpha is an important concept in the evaluation of assessments and questionnaires. According to Tavakol and Dennick (2011) , it is compulsory for the researchers to estimate the Cronbach's Alpha value to add validity and accuracy to data interpretation. Cronbach's alpha values for the four factors are represented in Table 3 . Rules of thumb for Cronbach's alpha: "_ > 0.9 -excellent, _ > 0.8 -good, _ > 0.7 -acceptable, _ > 0.6 -questionable, _ > 0.5 -poor, and _ < 0.5 -unacceptable" (George and Mallery, 2003 ). Cronbach's alpha (Cronbach, 1951) , which quantifies the degree of internal consistency (reliability) of a set of items was calculated for each sub-scale, as well as the overall scale. In general, a Cronbach's alpha value of at least 0.7 is the criterion used to establish an acceptable level of reliability. However, the recommended minimum Cronbach's alpha for exploratory studies is 0.6 (Nunnally, 1978; Robinson et al., 1991) . Moss et al. (1998) suggest that an alpha score of 0.6 is generally acceptable, although this criterion is not as stringent as the more widely recognised 0.7 threshold (Nunnally, 1978) .
Total variance explained
It may be observed from the cumulative % column that the six factors extracted together account for 64.996% of the total variance. This is acceptable because the number of variables could be reduced from the original 19 to four underlying factors. 
Factor analysis
The study utilised factor analysis to support the factor structure of the variables and to ascertain that the variables employed in the study were conceptually different. Factor analysis using principal component analysis with varimax rotation was performed to achieve a simple data structure. The 19 variables resulted into 4 factors, which accounted for about 65% variance (Table 3 ). The factor loading of 0.5 and above was considered. The rotated factor matrix is represented in Table 5 and following are the observations from the factor loadings. Variables like behaviour, awareness, peer pressure, social status and availability had loading values of 0.759, 0.776, 0.827, 0.804 and 0.671, respectively on factor 1. These variables can be grouped under the factor named 'social characteristics' (SocC). Variables like eco label, energy efficiency, recycled, easy disposal and credible marketing had loading values of 0.511, 0.779, 0.598, 0.891 and 0.777, respectively on factor 2. These variables can be grouped under the factor named 'environmental attractiveness' (EnvA).
Variables such as quality, reliability, ease of use and brand had loading values of 0.788, 0.702, 0.884 and 0.576, respectively, on factor 3. These variables can be grouped under the factor named 'product characteristics' (ProC). Other benefits (health and hygiene) had very low loading value of 0.375. Hence, this factor was not pursued for further analysis.
Variables such as capital cost, premium cost, value for money (VFM) and pay back period (PBP) had loadings of 0.850, 0.782, 0.896 and 0.804, respectively, on factor 4. These variables can be grouped under the factor named 'economic attractiveness' (EcoA).
Hence, the 18 variables were reduced to four factors, namely SocC, EnvA, ProC and EcoA.
Convergent validity
Convergent validity implies that all the individual variables within a single factor are highly correlated. This is apparent by the factor loadings. Sufficient/significant loadings depend on the sample size of the dataset. It is always best to have each individual loading value greater than 0.500 and averaging out of all the individual loadings to be greater than 0.700 for each factor. In our study, all the loadings were greater than 0.5 and the average of each factor's variables was greater than 0.7.
Divergent validity
Discriminant validity implies the degree to which the factors are discrete and un-correlated. The variables should be related more strongly to their own factor than with another factor. Primary method for determining discriminant validity during an EFA is to examine the pattern matrix. Variables should load significantly only on one factor. If 'cross-loadings' do exist (variable loads on multiple factors), then they should differ by more than 0.2. In this study, there was no cross-loading except one, i.e., eco label, where the difference was less than 0.2.
Factor scoring
Factor scoring is carried out by multiplying the factor loadings of the variables in each factor with the corresponding 'component score coefficient' and adding the multiplied values of each factor. The sum score method is considered to be most desirable when the scales used to collect the original data are "untested and exploratory, with little or no evidence of reliability or validity" (Hair et al., 2006) . In addition, summed factor scores preserve the variation in the original data. Tabachnick and Fidell (2001) noted that this approach is generally acceptable for most exploratory research situations. Table 6 represents the factor scoring analysis and the factor scores of the four identified factors. The factor score states that EcoA (0.97) has the highest significance for the consumers while purchasing a technology-based product. This is followed by ProC (0.94) and EnvA of the product (0.93), which has nearly equal significance for the consumers. SocC (0.85) has the lowest significance for consumers while adopting TBP.
Research framework
Based on the understanding developed from this study, the adoption of TBP by the consumers depends on four major factors: EcoA, ProC, EnvA of the product and SocC of the consumers. Based on the above inferences from the statistical study, a research framework was derived keeping in view the four major factors. The factor scoring concludes that the descending order of significance for the adoption of technology-based household products is: EcoA, ProC, EnvA and SocC. This states that cost is the most significant factor for the consumers while SocC of the consumer is the least significant one.
Based on the empirical findings, the following framework is presented, which establishes the significance of these four factors in TBP adoption by the consumers for climate proactivity. 
Results and discussion
The findings from the empirical study provide important theoretical contributions. This study empirically establishes that for Indian urban consumers, EcoA of the product such as capital cost, payback period, and premium cost is the prime criteria for purchasing TBP. The important finding is that urban consumers in India give nearly equal importance to the ProC (quality, reliability, easy use, brand name) and the EnvA (eco labelling, energy efficiency, recycled, easy disposal and credible communication) of the products. Social factors such as consumer behaviour, awareness, peer pressure, social status and availability of the product are of the least concern for the urban Indian consumers while purchasing technology-based household products.
The framework demonstrates that non-green criteria (EcoA and ProC) are of primary importance to the consumers while making the purchase decision on TBP adoption. This is supported by the research findings of Sheth et al. (1991) who report that purchase decisions are based on criteria such as product specifications, brand name, price (premium or discount), previous experience, reliability, appearance, design, colour, age, efficiency, sales technique, service history, retailer choice and free and timely delivery.
There are a few studies which support the framework that consideration for environmental aspects (such as eco labelling, energy efficiency, recycled product, easy disposal and credible communication) is less while purchasing technology-based household products. Purchase of technology-based product is dependent on several aspects that separate it from the purchase of frequently bought low value products such as organic food and eco-friendly cosmetic products (Young et al., 2010) . Consumers give less importance to the environmental performance of one-off purchased products than in the case of frequently purchased products (Sriram and Forman, 1993) .
The framework shows that SocC (such as consumer behaviour, peer pressure, awareness, social status and availability) are given the least preference while purchasing TBP. This is supported by the study findings of Biel and Dahlstrand (2005) , who state that awareness, availability and cognitive efforts required for the purchase of the less frequently bought TBP are barriers for the purchase decision.
The framework shows that EnvA is considered to be the third important factor. This implies that while buying TBP the middle-class Indian consumers are cost-conscious and pay heed to the product features. Only after these conditions are satisfied does the consumer look for environmental features of the TBP. In other words, only if there is parity on cost and quality of the product will the Indian consumer buy environmentally superior products. This implies that if there is a premier on the environmentally superior TBP, there is less chance that the middle-class Indian consumers will buy them. In the context of India, the result of this study reveals that Indian consumers may not necessarily reward the sustainable behaviour of the companies if there is very high premium cost, but certainly can punish the unsustainable behaviour of the companies. Similarly, when it comes to purchasing TBPs that involve capital investments, Indian consumers give priority to economic issues, which are followed by ProC. When these two requirements are satisfied, environmental conditions acquire importance. The purchase decision of TBP also gets influenced marginally by social features like peer pressure, awareness on the green products, and social status attached to the TBP.
It is reported in the literature that consumers buy environmentally superior products only when following three conditions are fulfilled (Reinhardt, 1998) .
1 Willingness to buy environmentally superior products, i.e., customer is willing to pay premium on environmentally differentiated products.
2 Company is credibly able to communicate environmental superiority of its products.
3 Company is able to protect its innovation from competitors.
In the context of consumer purchasing TBP, it is evident that Indian consumers do not want to pay premium on environmentally superior TBP. Moreover, they are looking for private benefits such as cost saving and payback period along with environmental benefits. They also purchase these products due to peer pressure and perceived enhancement of their social status. For example, consumers feel good when they buy five star rated air conditioner or refrigerator. Hence, it can be inferred from the study that following conditions should be met under which consumers buy environmentally superior products:
1 There should be cost parity with similar non-green products.
2 Product performance should be at par or better than the other products available in the market.
3 Environmentally superior TBP should offer some private benefits such as saving in energy bills 4 Environmentally superior TBP should add to the status of the consumers viz., five star air conditioner or refrigerator will enhance the social status of consumers.
The implications of this framework to various stakeholders have been discussed in the following section.
Helping consumers get involved in sustainable consumption is beneficial for the environment and also for the entire supply chain, i.e., consumers, retailers, dealers and manufacturers (e.g., Williams et al., 2010) . To identify the determinants of technology-based household product consumption, this study explored how the 19 variables, factored into four determinants, affected the purchase decision of consumers.
The findings from the empirical study provide important theoretical contributions. This study empirically establishes that for Indian consumers, cost and ProC are key determinants, exceeding the importance of environmental and social factors while purchasing technology-based household products.
A major business implication is that companies selling environmentally superior TBP will have to (a) deliver environmentally superior products at a cost that consumers in the developing world can afford, i.e., they have to shift from 'VFM' to 'value for many' strategy. This is a counterintuitive strategy for MNCs as they are used to charging premium on differentiated products in the developed market. Nevertheless, in the developing market products offered must be superior in terms of quality without any premium and, in fact, be preferably cheaper than other rival products. This calls for a change in the mind-set of the managers as they need to see environment as a source of innovation and a tool to create competitive advantage. Currently, none of the TBP companies follow this strategy; however, Tata Motors have demonstrated that producing cheaper products is possible without compromising the quality of the product and its environmental performance. The Tata Nano car, though cheaper, displays an environmental performance that is at par with any city car available in India.
Another implication for business managers is that companies while promoting environmentally superior TBP must offer private benefits. These benefits may be tangible ones, including an imaginative bundle of private benefits or a combination of private and public benefits.
Our results are different from previous studies. For instance, Reinhardt (1998) claimed that consumers are willing to pay a premium on the environmentally superior products, whereas this research suggests that Indian consumers do not want to pay any premium cost for the environmentally superior TBPs. This can be explained through the fact that Indian middle-class consumers possess less purchasing power compared to consumers of developed countries. Moreover, currently, Indian consumers are primarily focusing on material wellbeing and consider environment as a public good. Hence, they are not willing to pay premium on environmentally superior products. Also, majority of the environmentally superior products (for example air conditions and refrigerators) are certified by a third party; hence, the second condition mentioned by Reinhardt (1998) , i.e., credible communication, becomes insignificant, at least in the case of TBP in India. Lastly, third party certification of TBP helps create a status symbol in the mind of customers. This also helps companies to credibly communicate superior environmental features of their products.
The implications for businesses can be using the framework for preparing communication and marketing strategy for given products. For NGOs and Government, this framework can be used for public campaigns, educational programs and for policymaking on sustainability and climate adoption strategy. Awareness drives citing this framework are likely to deliver benefits for pro-environment behaviour and make consumers more attentive towards environmental characteristics of the products that will support the cause of climate change mitigation.
Limitations and scope for future research
This study of consumer behaviour has been carried out among medium range investment products that are technology-based. Low-cost consumer goods such as stationery, eatables, and cosmetics and high cost investments such as personal vehicles or house, which involve continuous GHG emissions throughout their lifetime, have been excluded.
Specific studies can be conducted to ascertain the determinants for low and high capital investments. The consumer studies can be extended further to analyse the role of government towards the adoption of different products by the consumers, because apart from industrial GHG emissions, domestic GHG emissions also contribute significantly to climate change.
Also, as the variable SC has the lowest factor scoring (0.85), this shows that environmentalism among the Indian consumers is less compared to other aspects included in the study. With reference to the studies by Kreidler and Joseph-Mathews (2009) and Kumar and Ghodeswar (2015) , further research on factors affecting pro-environmental behaviour among Indian consumers is essential to understand the consumer behaviour towards sustainable consumption.
